Cervical mucus was collected from Holstein cows in estrus. Frozen-thawed spermatozoa were separated from seminal plasma by swim-up method for 1 h (ME spermatozoa) or penetration through fresh mucus for 50-70 min (MU spermatozoa).
M ammalian spermatozoa must reside in the female reproductive tract for a period of time and undergo some physiological changes (capacitation) before gaining the ability to penetrate the egg [1, 2] . On the other hand, mucusfilled cervix has been considered to have a function as a sperm reservoir in ruminants [3, 4] and humans [5] . Recently, it was demonstrated that capacitation of human spermatozoa is induced after residence in cervical mucus in vivo [6, 7] or after migration in cervical mucus in vitro [8, 9] . It is also reported that human cervical mucus may play a role of selection of morphologically abnormal or normal spermatozoa [10] . These results suggest that mucus-filled cervix plays an important role for successful fertilization in vivo. However, little is known for certain in the cattle about the role of cervical mucus in the reproductive process. The understanding of the interaction between spermatozoa and cervical mucus would help to reveal the conditions controlling capacitation of spermatozoa within the female reproductive tract. Therefore, the present study was undertaken to investigate the effect of penetration through cervical mucus on capacitation and the acrosome reaction of frozen-thawed bull spermatozoa in vitro. For this purpose, lysophosphatidylcholine (LPC) which is known to specifically induce the acrosome reaction of capacitated spermatozoa [11] was used.
Materials and Methods
Mucus collection 
Discussion
The results of the present study indicate that only progressively motile spermatozoa can penetrate into cervical mucus. Hanson and Overstreet [17] reported that human sperm motility was higher in cervical mucus recovered after than before artificial insemination. Thus, it is suggested that cervical mucus selects only motile spermatozoa by which successful fertilization does occur in vivo.
It is reported that human spermatozoa are all acrosome-intact in cervical mucus [18] or just after migration from mucus into medium [7] . On the other hand, Overstreet et al. [9] reported that human spermatozoa were fully capacitated and acrosome-reacted within 1 h after penetration through cervical mucus in vitro as shown by sperm penetration of human zona pellucida. However, in the present study, proportion of acrosome-reacted spermatozoa was always higher in MU than in ME spermatozoa just after separation and during the Table 2 . Viability (%) of spermatozoa treated (+LPC) or untreated (-LPC) with lysophosphatidylcholine (LPC) and stained with trypan blue various times after separation through medium (ME) or mucus (MU)1) Table 3 . Proportion (%) of acrosome-reacted spermatozoa treated (+LPC) or untreated (-LPC) with lysophosphatidylcholine and stained with trypan blue various times after separation through medium (ME) or mucus (MU)1) subsequent incubation. Furthermore, no significant increase in the proportion was observed if MU spermatozoa were treated with LPC. Thus, it is considered that ME spermatozoa were not capacitated while MU spermatozoa had capacitated and acrosome-reacted as early as just after separation. Therefore, it is indicated that capacitation and the acrosome reaction were induced during spermatozoa passed through mucus. This is quite clear also from evidence that motility and viability of MU spermatozoa decreased rapidly. 
